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Introduction

12
In liquid-liquid systems, depending on the fluid properties and the channel material, 13 either phase can wet the channel wall, and for phases with similar wettabilities both phases 14 can intermittently adhere to the wall, rendering ordered, stable and well-defined patterns -(also A schematic of the experimental set up used for the two phase ionic liquid-water flow 8 in microchannels is depicted in Fig. 1 . It comprises of three main sections: the fluids delivery 9 section in the mixing zone, the flow visualisation section, and the pressure drop measurement 10 section. Two syringe-pumps (Aladdin-1000, WPI) fed the two liquids to the mixing zone.
11
The pumps were calibrated and the maximum uncertainty of the flowrates was ±2%. Two Teflon microchannels could be connected directly to the pressure meter, and in this case the 28 side channels t2 were removed. were carried out with the ionic liquid initially filling the channel and indicative results will be 11 discussed.
12
In the case of the Teflon microchannels, the flow patterns were independent of the 13 first injected fluid. Nevertheless, for consistency, the same procedure as with the glass 14 microchannel was followed. Water, however, could not remain as the continuous phase,
15
because (as can be seen from It was found that the configuration of the inlet, T-or Y-junction, did not affect significantly As discussed previously, the flow patterns in the glass microchannel are highly affected by pattern, the ionic liquid could also come in contact with the pipe wall. throat annular flow with water in the core of the channel (Fig. 3(g) quasi, throat and rivulet, were observed (Fig. 3) . by some type of plug flow, divided into plug, intermittent and "elongated plug" flow.
21
The flow pattern boundaries were compared against the criteria by Kashid and Kiwi- 
Pressure drop
18
The pressure drop (ΔP) across a given length of microchannel (100 mm) was The comparisons between experimental pressure drop data during plug flow in the As can be seen in Fig. 13 , pressure drops predicted using the film thickness calculated by 22 equation (6) Teflon microchannels showed that plug length decreases with increasing total flow rate. 
Dimensionless numbers Definition
Reynolds number
Capillary number
Weber number Bond number 
Research highlights
 Flow patterns and pressure drop during ionic liquid-water flow in microchannels.
 Effect of channel wall wetting properties on flow patterns and pressure drop.
 Pressure drop in plug flow can be lower than that of single phase ionic liquids.
 Pressure drop in plug flow can be predicted from available models when experimental film thickness values are used.
